The literature suggests that posterior polymorphous dystrophy (PPD) may show features such as iridocorneal adhesions, glassy membranes, and pupillary ectropion which are typically ascribed to the iridocorneal endothelial (ICE) syndrome. This complicates diagnosis. PPD, unlike ICE, is familial, and ICE, unlike PPD, is usually progressive and frequently complicated by glaucoma: thus it is important to distinguish between them. To determine whether this could be achieved by specular microscopy, since the posterior corneal surface is abnormal in both conditions, 57 cases of ICE and 44 of PPD were repeatedly examined and photographed with the specular microscope. Progressive and/or static morphological features of the corneal endothelium and Descemet's membrane were found that were specific for each condition. Specular microscopy can thus provide a definitive diagnosis of ICE or PPD even in uncertain cases.
The iridocorneal endothelial or ICE syndrome, which comprises Chandler's syndrome (CHS), progressive iris atrophy (PIA), and the iris naevus (Cogan-Reese) (INS) syndrome, is a nonfamilial, usually unilateral anomaly of the posterior cornea and iris, the aetiology of which is unknown. ' Posterior polymorphous dystrophy, or PPD, is generally regarded as an inherited, frequently bilateral abnormality of the posterior, nonbanded layer of Descemet's membrane, which implies that it is congenital and the result of an anomaly of the corneal endothelium at about the time of birth.2
The ICE syndrome is typically symptomatic and is most commonly diagnosed in middle age. It is progressive and is frequently complicated by glaucoma and/or corneal decompensation.
Posterior polymorphous dystrophy has been diagnosed in all age groups, usually as an incidental finding, since it is typically asymptomatic. It is commonly non-progressive; only occasionally is it associated with corneal decompensation or glaucoma.2
The universal clinical sign ofthe ICE syndrome is a finely hammered silver appearance3'4 of all or part of the posterior corneal surface when viewed in specularly reflected light with the slit-lamp. When only part of the posterior corneal surface appears as hammered silver, the remaining areas of endothelium are composed of either enlarged or exceptionally small cells. 5 Ifthere is an overlap ofthe clinical signs ofICE and PPD it raises the possibility that the two conditions are related. If this were so, then PPD should be regarded as potential ICE, which is associated with a higher incidence of complications, most significantly glaucoma, and ICE should be sought in the families of patients with PPD with a view to instituting early treatment.
The possible occurrence of ICE-like features in PPD may make its 'clinical differentiation from ICE difficult'.'4 The iridocorneal endothelial syndrome, which is non-familial, in general has a poorer outlook for the affected individual than does PPD, which, being inherited, has implications for the family. Therefore it is important to distinguish between ICE and PPD at the clinical level to establish the correct prognosis and overall management (treatment, follow-up, screening) for the patient and his or her relatives. As a means to this end it has been suggested that the corneal signs of PPD are sought in the families of patients in whom a diagnosis ofCHS is being considered. 13 In all cases of the ICE syndrome specular microscopy revealed the presence of abnormal cells (Fig 1) , characterised by a dark area with a light central spot and often a light peripheral zone. Sometimes dark cell margins were visible. The cells varied in size but typically were larger than normal endothelial cells. They occurred in the areas that appeared as hammered silver with the slit-lamp. These cells are regarded as pathognomonic ofthe ICE syndrome and so have been termed ICE cells and the tissue they form ICE tissue. 7 The ICE cells or tissue and the remaining endothelial cells formed four basic patterns:7
(1) Disseminated ICE occurred in seven cases. It showed ICE cells scattered throughout a vaguely defined endothelial mosaic which was made up of larger than average cells.
(2) Total ICE (Fig 1) was found in 17 cases. Here the entire posterior corneal surface was covered by ICE tissue and no normal endothelium was apparent.
(3) Subtotal ICE plus (Fig 2) occurred in 23 cases. It was characterised by an area of clearly defined ICE tissue which covered from one to three-quarters of the posterior corneal surface and tended to extend to, or arise from, beyond the limbus. The inner edge of the ICE tissue was frequently sinuous and formed an abrupt junction with the remaining endothelium. Occasionally a small patch of ICE tissue was isolated in the endothelium forming what has been termed an ICE-berg7 (Fig 2) . Endothelial cells were distinct and very small with a significantly greater cell population density than in age matched normal eyes. The cells adjacent to the ICE tissue were often elongated parallel to its edge (Fig 2) .
(4) Subtotal ICE minus was found in 10 cases. Here a mass of ICE tissue merged often imperceptibly with the remaining endothelium, which was composed of greatly enlarged cells. Follow-up examination over several years revealed that all cases originally classed as disseminated ICE progressed to total ICE with an associated accelerated loss of cells. No significant changes occurred in total ICE. In the subtotal variants there were changes in contour of the ICE tissue, but the population density of ICE cells remained relatively constant, while in cases of subtotal ICE plus there was a significant increase in the CPD of the endothelium.
POSTERIOR POLYMORPHOUS DYSTROPHY
With the specular microscope classic PPD vesicles appeared as dark rings with distinct, often scalloped edges surrounding a lighter, mottled centre (Fig 3) . The relief image617 of vesicles indicated that they were shallow, steep sided pits in the posterior aspect of Descemet's membrane. A variable number of small black spots often studded the endothelium and were interpreted as representing miniature vesicles.
In the specular, and relief mode, a PPD band appeared as a strip of roughened Descemet's membrane delineated by dark, frequently scalloped, approximately parallel borders (Fig  4) . In many examples these were apparently composed of coalesced black discs (giving a similar appearance to the black rings of vesicles) (Fig 4) and sometimes of confluent, small, complete vesicles. In others the appearance of the overall band was of a row of coalesced, large vesicles. A band usually terminated in separate or clusters of vesicles.
In the cases of diffuse PPD the entire posterior corneal surface was affected by swirled patterns of irregular features that were suggestive of distorted, incomplete, confluent vesicles.
In all cases of vesicular and band PPD recognisable endothelial cells were visible over the entire posterior corneal surface, including the vesicles and bands. Over the lesions, however, particularly on their dark, delineating borders, the image of the cells was often diminished, indistinct, or partly masked because of optical effects of the lesions, but the cells were not physically distorted (Figs 3, 4) .
The endothelium 'within' and 'without' vesicles and bands was parfocal (Figs 3, 4) . This indicates that it bridges rather than lines them. This in turn suggests that vesicles and bands are filled.
The endothelial cell population density was reduced in all but three of the cases of vesicular PPD and was even lower in all cases of band PPD compared with age matched normal subjects. In the cases of diffuse PPD visible endothelial cells were slightly larger than normal in one and were of normal size in the other.
Follow-up examination over several years revealed no changes in the situation or configuration of PPD vesicles or bands. There was no evidence of an accelerated rate of loss of endothelial cells. Discussion Recent reports28 9 11-13 (Fig 2) , while a PPD vesicle is a pit delineated by a thick, dark border and lying anterior to recognisable endothelial cells without distorting them (Fig 3) . PPD vesicles and bands were shown to be fixed features of the posterior cornea. ICE cells and tissue, including ICE-bergs, however, were not stable, particularly in the disseminated variant. Endothelial cells were recognisable as such in both conditions, but in ICE they were most commonly much smaller (Fig 2) , while in PPD they were almost always much larger than normal (Figs 3, 4) .
The 
